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ENVIRONMENTAL ASSESSHENT 

SOUTHERN CALIFORNIA CXEXICAL C O O ,  INC. 

I SANTA F'E SPRINGS, CALIFORNIA 

I 1.0  INTRODUCTION 

This  r e p o r t  p resen t s  the work and f indings  of the environmental 

I assessment performed on the Santa Fe Springs f a c i l i t y  of Southern 

I 
C a l i f o r n i a  Chemical Co., Inc.  (SCC) . The work has  been 

coordinated w i t h  M s .  T e r e  King o f  Southern Ca l i fo rn ia  Chemical 

I Co., Inc . ,  Santa Fe Springs,  Ca l i fo rn ia .  

A reg iona l  s i t e  p lan  i l l u s t r a t i n g  t h e  f a c i l i t y ' s  l o c a t i o n  is 

I presented  on P l a t e  No. 1. A s i t e  s p e c i f i c  p lan  showing the s tudy  

I a r e a  is presented on P l a t 8  No. 2, 

_- ---. 
I The o r i g i n a l  purpose af the i n v e s t i g a t i o n  was t o  respond t o  the 

r e q u e s t s  of the Los Angeles Regional Water Q u a l i t y  Control  Board 

and t h e  Department of Health Serv ices  concerning monitoring of 

t h e  steel re inforced concre te  wastewater pond per .RCFUL 

I --..- - - -- . - .  

requirements. Once e leva ted  l e v e l s  of inorganic and organicAwere -- - - 

I detec ted ,  t h e  i n v e s t i g a t i o n  w a s  expanded t o  determine the 

v e r t i c a l  and hor izon ta l  e x t e n t  of  the contamination. 
.--- - -. - 

'- - .- ._ -~>  _ _ - _ _ .  ..___I- -_C_---...- -- 

I 'Southern Ca l i fo rn ia  Chemical CO., Inc. has been located a t  it8 

I presen t  address f o r  over 2 5  years .  The Santa Fe Spr ings  f a c i l i t y  

is an o r i g i n a l  manufacturer o f  pa tented  and p r o p r i e t a r y  inorgan ic  

I chemicals f o r  e l e c t r o n i c  and p r i n t e d  c i r c u i t r y ,  p l a t i n g ,  vatox 
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treatment and agricultural uses. Chemicals manufactured on-site 

I include: liquid copper sulfate; copper oxides; copper chlorideat 

I 
ferric chlorides and other proprietary formulations including a - 
line of patented ammoniacal and other etchants. Between 1977 and 

I 1979, SCC discontinued the manufacture of zinc sulfate solution8. 
- 

Chemicals currently used on-site in manufacturing process88 

include, but are not limited to, ammonia, iron, copper chamicalm, 

I 
hydrochloric acid, sulfuric acid and other inorganic campound. 

and element.. 

I 2.0 AUTHORIZATION 

I The work on this project vas authorized by )Is. King on a contract 

dated November 29, 1984. 

I 3.0 SCOPE OF WORK 

The scope of work on this project is outlined in our proposal 

dated November 26, 1984 as modified by the Regional Board in a 

1 ) letter dated December 11, 1984 and by our Work Plan dated Hay, 

I 1985. The scope of work was developed through communication with 

Mr. Hank Yacoub and Mr. Athar Khan of the Loo Angales Rogfon of 

I the Regional Water Quality Control Board (RWQCS), .and our 

understanding of the RCRA requirements. specific work acopa 

items are: 

o Drilling, sampling and logging 19 soil test boring. to 

depths ranging between 15 and 110 foot. 

I o Completing thirteen of these borings as monitoring wollm. 
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o sampling and analyzing the water from each monitoring 

I wall. 

I o Analyzing soil sampling from each boring. - 
o Evaluating the collected data. 

I o Preparation of a report. 

4 . 0  FIELD INVESTIGATION 

4.1 Soil Borinq/SamPlinq '9 

I A total of 19 soil test borings were drilled. Tho locations are 

s h m  on Plate. 2 and 3. The original work plan proposed that 

I all wellr would be drilled by the continuous flight hollow stam 

I auger method. Due to artesian groundwater conditions, the us. of 

hollov stem equipment beneath 45 feet was Impossible. With tlu 

I concurrence of the RWQCB, the boring8 were drilled by the hollow 

stem auger method for the upper 45 fret than convarted to the mud 

I rotary method for the remainder of tho hole. The augern, drill 

rod and drill bits were s t e m  cleaned prior to ura and betwem 

borings to minlaize the potential for cross contanination. Tha 

drilling was performed by Datum Exploration undu  tho 

observations of a J. H. KLEINFELDER staff geologirt Who viaually 

I logged the boring8 and classified the soils. Tho boring 'logs are 

presented on Plate No.s 5 through 23 in the Appendix. Plate No. 

I illustrates the Unified Soils ~Ia8sification 8yrtu urn& to 

classify the roils encounterad. 

Soil samples were collected during the drilling operation $t I - .  
- .  -- __..__C___- ---  

approxmtely 5 foott~ntervalm in the unsaturated zone and thra - _ _ - -  - --- - -__ 

1 
--c_._ . . -- _ _ - -  .- ------- . ---- . . ---- 
1 
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at stratagraphically significant intervals once groundwater was 
.-- - -_ .. . 

encountered. A modified Porter Sampler was used to collect 

I samples. Soil samples were collected for both laboratory . - 
analysis and for visual classification of soil types. All 

I retained soil samples were collected in brass sampling tubes, 

sealed with aluminum-lined caps, labeled and delivered to Brown 

I and Caldwell Analytical Laboratory, Pasadena, California for 

I chemical analysis, accompanied by the appropriate chain of 

custody form. Copies of the chain of custody t o m s  are included 

in the Appendix C. 

4.2 Monitoring Well Construction/Develo~ent 

Thirteen of the soil test borings were completed as monitoring 

wells. Eleven of the wells were constructed with 2-inch 

diameter, NSF-rated pw, PVC pipe and 0.020-inch, machine-slotted 

screen. Two wells (numbers 4A and 9) were constructed with 4- 

inch diameter PVC pipe with 0.020-inch, machine-slotted screen. 

The screened section annulus was packed with clean sand and a 

bentonite plug was placed above the sand pack. The remaining 

annulus was cemented from the plug up to the surface. No 

solvents or glues were used during the well construction. The 

details of each individual well completion are shown on each 

respective boring log. 

Each well was finished with either an aluminum well head box with 

a moisture and tamper-resietant lid or a locking, steel-cased 

well protector. The well head boxes are set 1 to 2 incham abava 
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ground level, with a finished cement apron to minimize the 

1 potential for entrance of surface fluids. These 3-foot-high vell 

I protectors were used on MW-5 and MJ-4A to prevent contamination - 
of these wells during flooding conditions. 

1 After installation, the wells were developed with an air lift 

1 developing tool equipped with a foot valve to prevemt the 

introduction of air into the formation. The wells were p-d 

I until the water was relatively clear. 

4.3 Water Samplinq 

All wells were measured for static water level prior to sampling. 

I The wells were then purged and sampled using an air-activated 

(bladder pump) constructed of etainlass .tee1 

minimize the potential for cross-contamination, 

the pump and teflon sample line were thoroughly decontaminated 

before sampling and between wells by the following procedure: 

I A *  
1. Exterior surface of sampling tubes are decontaminated by 

I 
tf steam cleaning during withdrawal from every well. 1 ! .J .  

> 2. Sample pump is disassembled and the used bladdar 
' +  

rmavwl. 

3 .  All pump components are then steam cleaned and rinsed in 

distilled water. 

4 .  Pump is reassembled with a new bladder h t a l l 8 d -  

5. Teflon sampler lines are pressure-washed with 5 to 10 

I gallons of clean, hot water through direct connection to 
I 
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6. Five gallons of distilled water are then pumped through 

entire systea. 

prior to sample collection, a minimum of five well volumes vere 

purged from the well to collect a representative formation 

I sample. conductivity and pH measurements were taken at fraquemt 

intervals to ascertain the point at which values stabilize. 

stabilized values indicate that representative formation fluids 

are being extracted from the wall. 

4.4 Monitoring Well Elevation 

The location and elevation 02 the monitoring wells we- 

determined by surveys made by Combs/Rodriguez & Associates Land 

surveying, Cerritos, California on March 15, 1985 and on August 

Table A presents the well head elevations, depth to groundwater, 

perforated interest- . _-- and groundwater elevations of tho 13 

monitoring wells. Plates 25 through 28 are generalized wate  

level contour maps of the uppermost vater bearing zone beneath 

the site for the period February, 1985 to October, 1985. 

5.0 LABORATORY TESTING 

Laboratory testing for Phase I of this project consisted of 

analyzing 12 soils samples and 6 water samples. Water from HW-6A 

( was not analyzed since the RWqCB concurred that tho limited 

amount of water present in this well (less than one litar) was 

not representative of the groundwater in this area. Tho soil. 

6 
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I 
were analyzed f o r  t h e  meta ls  t h a t  have h i s t o r i c a l l y  been used on 

t h e  s i t e .  These metals  a r e  l i s t e d  i n  Table C. The water  samples 

were analyzed fo r :  1) The parameters t h a t  c h a r a c t e r i z e  t h e  

s u i t a b i l i t y  of t h e  groundwater a s  a dr inking water supply as 

I I s p e c i f i e d  i n  4 0  CFR, P a r t  265  Appendix 111; 2 )  The parameters 

t h a t  e s t a b l i s h  t h e  groundwater q u a l i t y  a s  s p e c i f i e d  i n  40 CFR, 

Par t  2 6 5 . 9 2  ( b ) ( 3 ) ;  3 )  The parameters used a s  i n d i c a t o r s  of 

I groundwater contamination a s  s p e c i f i e d  i n  40 CFR, P a r t  2 6 5 . 9 2  

(b) (3)  ; and 4 )  The compounds requested by DOHS and t h e  RWQCB in 

I I t h e i r  l e t t e r  d a t e d  December 11, 1984, and 5) Compounds reques ted  

by SCC not  included i n  t h e  above. These parameters a r e  l i s t e d  i n  

I Table B. 

I Laboratory t e s t  f o r  Phase I1 of t h i s  p r o j e c t  cons i s t ed  of 

I 
analyzing 60 s o i l  samples and 10 water samples. The s o i l s  w e r e  

analyzed f o r  t h e  same meta ls  a s  i n  Phase I. I n  add i t ion ,  s o i l  p H  

I was measured. Also, h a l f  of t h e  samples were analyzed f o r  

cadmium. Six water samples (one from each new w e l l )  w e r e  

I analyzed f o r  groundwater i n d i c a t o r  parameters a s  s p e c i f i e d  i n  40  

I I 
CFR p a r t  2 6 5 . 9 2  (b) (3)  and f o r  the substances de tec ted  above 

- - -- _ _ _ _ _ - -  _ _ ^ L _ _ _ C -  

- --- 

dr inking water s tandards  dur ing  Phase I. These parameters a r e  
- . _  - . .--.- - 

l i s t e d  i n  Table B. The o t h e r  four  water samples t h a t  w e r e  

c o l l e c t e d  dur ing  t h i s  phase were analyzed f o r  purgeable organics .  

I I The t e s t i n g  v a s  performed a t  Brown and Caldwell Ana ly t i ca l  

I I Laboratory, Pasadena, C a l i f o r n i a .  The r e s u l t s  of the l abora to ry  

t e s t i n g  a r e  summarized and presented I n  Tables D through J and on 
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I 
Trip blank: (distilled water) were included by the laboratory to 

monitor quality control during transportation and testing of the 

I samples. Split samples were provided to both the Regional Board - 
and Southern California Chemical Co., Inc. Due to the 

I discoloration of the sample from MW-4, all three laboratories 

analyzed this sample. Comparison of the chromium results of this 

sample, the major chemical of concern, .demonstrate the relative 
$,. ; . ;f2 ..b ! ; -. ,&- b 3 . 9  d$5> . 

1 consistency of the d&a. The Regional Board's laboratory 
- 

detected 520 ppm of total chromium. Brown and Caldwell detected 

I 520 ppm of total chromium. Southern California Chemical Co., 

Inc.'s in-house laboratory detected 520 ppm of total chromium in 

the groundwater. This consistency demonstrates a high level of 

I confidence in the result.. 3$r*: 

To minimize cross-contamination between field samplings, the pump 

and sample lines were purged by the procedure detailed in Section 

I 4.3 The total volume of pump and lines is less than one-half 

gallon. The pumping results in 20 to 26 volumes of clean water 

, I being flushed through the system. During Phase XI, three quality 

control samples were analyzed to detect if cross-contadnation 

was occurring. A review of Table I indicates that the above 

11 
procedure has minimized cross-contamination. 

All samples were labeled during sampling and .hippad, ' refrigerated, to Brown and Caldwell Laboratories, Pasadena, 

I California. A chain of custody form was maintained for a l l  

samples taken, Copies of these forms are included in ~ p p r n d i r  C. 
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7.0 GEOLoGY/RYDRoGEQfM;P 

I 7.1 Geology 

I Southern California Chemical Inc.'s Santa Fe Springs facility in - 
located in Section 31 of Township 2 South, Range 11 West (San 

I Bernardino Base meridian), vithin the Santa Fe Springs Plain area 

of the coastal plain of &s Angeles County, California. The 

1 Santa Fe Springs Plaiqs is a low, slightly rolling topographic 
,> L - r -  04 - 

feature that rped-lmlthe Santa Fe Springs-Coyote Hills 

anticlinal szs plain dips gently both to the northeast 

I toward Whittier and to the southwest toward the Vowmy Plain, 

with an elevation difference that ranges between 175 and 200 feat 

I above sea level. 

The site is located on upper Pleistocene alluvium of the Lakewoad 

Formation. The Lakewood l or mat ion unconfomably w e l i e 8  the 

I lower Pleistocene San Pedro formation, the Pliocene Pico and 

I Repetto formations, and the Miocene Puente formation. Beneath 

the site, only the Lakevood and the San Pedro formations contain 

I fresh water bearing units (Plat. 35). 

I 7.2 Rydr~eolopy 

The site area is located on surface exposure of the Bellflower - 

Aquiclude, a low permeability portion of the Lakewood formation. 

This late Pleistocene alluvial formation is approximately 15 to 

20 feet thick and consists of clays, silts, silty clays and mandy 

N clays at this location. The Gage Aquifer underlies thim and im 

approximately 15 to 20 feet thick, consisting of fine to radium 
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sands i n  t h i s  area. This aquifer  is dry beneath t h e  SCC rite. 

I The l i t e r a t u r e  ( 2 )  places t h e  bottom of the Gage Aquifer a t  

I approximately 50 f e e t  beneath the surface. On-site br ings  - 
i nd i ca t e  t h a t  the bottom of t he  Gage is ac tua l ly  a t  approximately 

I 30 t o  35 fee t .  A l l  t h e  borings d r i l l e d  on-si te encountered 8 

c lay  t o  s i l t y  c lay l a y e r  beneath the  Gage. This is most likely 

I t h e  top  of t h e  uppermost aquiclude of the San Pedro Formation. 

I This aquiclude is approximately 15 t o  25 f e e t  t h i c k  and s e r v u  t o  

separa te  t h e  Gage Aquifer from the Jefferson Aquifer. Tha 

1 Jef fe rson  Aquifer under l ies  t h i s  aquiclude and is the uppetromt 

waterbearing aquifer  beneath t h e  s i t e .  A l l  water sample. war. 

obtained from t h i s  aquifer .  The general regional  f l w  of 

groundwater i n  t h e  area  is t o  t h e  south t o  oouthwest (3, 9) .  The 

water l eve l s  measured i n  t he  monitoring wells  i nd i ca t e  a sit.- 
- 

s p e c i f i c  flow t o  the  south-southwest.. P la tes  24 through 28 
.- 

i l l u s t r a t e  t h e  approximate va t a r  l eve l  contours and flow 

d i r ec t ion  based on t h e  data generated during thia study. 

11 The following production wells  are located within a one-mile 

rad ius  of t h e  a i t e :  

! S t a t e  Well N u m b e r  

Apex Bulk Commodities 
Associates of Lo8 Nietom 

Mutual Water Owner6 
~ s s o c i a t e s  of Los Niatos 

c i t y  o f  Santa Fe Springs 

Whittier Union High School 
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The only chemical data available for the above wells in the - 

I General Mineral analysis for Well Number ZS/llW - 30R03. This 

analysis is included in Appendix 8.  - 

u 7.3 Aquifer Parameter Evaluation 

An aquifer test was performed to evaluate the aquifer 

I transmissivity, permeability and storage coefficient. mese 

parameters were evaluated for subsequent use in predictiva 

I equations of aquifer yield and draudovn. 

7.3.1 Step Drawdone Test 

A step drawdown test was performed prior to the aquifar test t a t  

1. Determine the proper pumping rate for the aquifer teat. 

2. Observe pumping rate/drawdown relationehip6, and 

3. Estimate specific capacitiu. 

The test was performed on August 19, 1985 using monitoring well 

9. A four-inch Gouldm submersibl~ pump wan used for the tut. 

The pump inlet was set at 65 feet depth. Drawdown in the pumping 

well was monitored with a conductivity-based water l w e l  

indicator. A rotometar was used to monitor the discharge from 

the pump. Discharge from the pump was piped into a storaga tank, 

treated, than piped into the sanitary sewer uystsl. 
-- 

I Table K rummarizes tha data from the test. Plot8 of the tiu 

drawdown data measured in the tests are included in APpendh D. 

I As shown in Table R, two pumping rates were used in the -t. 
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I The t e s t  was terminated a f t e r  110 minutes of pumping a t  up t o  35 
-. 

QPn* 

7.3.2 Aquifer Test  

I I 
The aqui fe r  test was performed on August 29, 1985, The constant  

r a t e  pumping t e s t  was conducted using monitoring well  9 f o r  

I pumping and monitoring wells  4 ,  8 and 10 f o r  drawdown monitoring, 

Water l e v e l s  i n  t h e  pumped well and the  monitoring w e l l  w e r e  

I measured with a conductivity-based water l eve l  measurement 

indicator .  P r io r  t o  t h e  s t a r t  of t he  t e s t ,  water l e v e l s  in a l l  

I monitoring wel ls  a t  Southern California Inc. were measured and 

recorded. 

A four-inch Gould, submersible pump was used t o  pump an average 

of 25.4 gpm. The i n l e t  of t h e  pump was s e t  a t  a depth of 65 

I fee t .  The discharge r a t e  reading on the  rotometer was checked by 

timing the f i l i n g  of a ba r r e l  of known volmo. 

I 
Pumping was ca r r i ed  out  f o r  4 hours and 1 0  minutes, a t  which time 

I near steady s t a t e  was achieved i n  the pumping w e l l  and in the 

monitoring wells.  Recovery was monitored and required 120 

I minutes i n  monitoring vall 10. 

The time-drawdown da t a  from monitoring w e l l s  4,  8 and 10  w e r e  

p lo t ted  f o r  ana lys i s  by the  Theis curve matching and Jacob-Coopar 

I approximation. The p l o t s  and subsequent calcula t ions  arm shown 

i n  Appendix E of this report .  Results of these ana ly t i ca l  

methods a r e  summarized An Tablo t, 
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The results show transmissivity values ranging from 32,057 to 

44,694 gpd/ft. The average value among these methods is 40,000 

I gpd/ft. Transmissivity was not calculated for the pumping well - 
(MW-9) because of the scatter of.the data points due to the 

I turbulence caused by the p\tlap- 

8 Storage coefficient values range from 0.0061 to 0.010. Theme 

values generally indicate a confined aquifer condition. 

During the pump test, the discharge started to decrease duo to , I the increasing head in the storage tank and as a result of tho 

pump overheating. In the calculations, one average discharge 

rate for the entira test. 

7.4 Surface Water Feature8 

I 
Average rainfall for the Santa Fe Springs area is approximately 

13 to 14 inches annually. Located 1/4 mile to the northeast is 

I the Soreson Avenue storm drain. This concrete-lined channel is 

the only surface water feature within one mile of the facility. 

; I The San Gabriel River is slightly over one mile west of 

facility. The associated percolation basins are located 1-1/2 to 

I 2 miles northwest of the site. These streams are classiffad am 

I intermittent, due to the semi-arid clhata of Southern 

Cali f 0rTd.a. 

! 8 . 0  HISTORY OF POND 1 

I Pond number 1 was a 36,000-gallon treatment pond located 

approximately in the center of the facility. Tho pond w w  
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-of +inch, reinforced concrete. Company 

I 
constructed -- 

records indicate that the contents of the pond varied only 

I slightly during the ten years of operation (Table H). Plate 35 - 
presents the reactions, quantities and frequencies of chemicals 

I used in pond 1. Sludge from this pond was periodically remwed 

and disposed of in an approved facility. Representative 

I hazardous waste monitoring of this sludge removed during the 

D period December 1981 to present are included in Appendix F. 

Reviewing the chemical reactions as outlined in Plate 36 indicatr 

that the pH of the pond was maintained a b w e  6, usually in the 12 

to 13 range. The only exception to this was during the period 

between January, 1983 and August, 1984; chromic-sulfuric acid w a ~  

added just prior (1/2 to 1 hour) to sludge removal. This mixing 

of pond sludge and acid was done to neutralize the acid so it 

1 would be accepted by the Class T landfill. 

I In ~ugust, 1985, use of the pond was discontinued. Inspection of 

the pond, after draining and cleaning, revealed no visible migno ' of leakage or of chemical degradation of the concrete. Thia ru '; 
\ 

to be expected since the high pH of the pond precipitated. gypsum f 
I 

upon the pond walls and bottom, further reinforcing the pondem ' 

I @ma1 . 
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9.0 CHEMICAL DATA 

! 9.1 Groundwater Sample8 

Groundwater samples were collected from the Phase 1 monitoring - 
wells (1, 2, 3, 4, 5 and 6) between February 21 and narch 12, 

I 1985. Representatives of the Regional Board and Southern 

California Chemical Inc. were present during sampling and w e t e  

I provided split samples, when requested. 

I Analyses of the water from these 6 monitoring wells are presented 

I 
in Table F through Table H. The appropriate State or Federal 

Standard for each parameter is listed for comparison. All -- 

I substances except for the following were below the applicable 
\ 

standards. Cadmium was detected in MW-4 at 0.78 m g / l .  chradu~p - 
(Hexavalent) was detected at 500 mg/l in Mw-4. Nitrate, both am 

No3 and N was detected in HW-4 at 81 mg/l and 28 mg/l 

respectively, in MW-4. Chloride was also detected in  Mw-4 at 2300 

I mg/l. Manganese was detected in 5 of the 6 wells at lrvel8 

between 7.5 and 0.53 mg/l. Specific conductance w a s  aloo 

I detected above drinking water standards i n  5 of the 6 vella. 

I It was evident from the data that chemical substances vua 

present in the groundwater in the vicinity of Monitoring We11 4. 

I Subsequently, the Phase I1 study wa8 initiated. 

I Groundwater samples from the 6 nev wells (4A, 7, 8. 9, 10 snd 11) 

were collected between July 24, 1985 and August 30, 1985. Split 

I 
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samples were again provided t o  the Regional Water Quality Control 

I Board and Southern Cal i fornia  Chemical, Jnc, 

I Analysis of the water from these  s i x  vells is presented in Table 

I 
I. Cadmium and chromium a r e  belov drinking w a t e r  standards f o r  

a l l  Phase I1 w e l l s .  N i t r a t e  a s  No3 w a s  detected a t  120 m g / l  in 

I monitoring w e l l  17. 

I Spec i f ic  conductance of a l l  the w e l l s  except HW-4A are above 

drinking water standards. Based on previous work performed i n  

I t h e  a rea ,  t h i s  is not uncommon f o r  shallow aquifers in LOIS 

Angeles County. TOC vas detected a t  l eve l s  up t o  440 mg/l in HW- 

I l o ,  260 mg/l in MW-7 and up t o  210 mg/l  in MU-9, 

A s  a r e s u l t  of DOHS Laboratory's detect ion of 0 rgdc8 ,  Southern 

I 
Cal i forn ia  Chemical Co., Inc. resampled monitoring w e l l s  2, 3, 4 

and 5. The organic analysis ,  i n  addi t ion t o  the l e v e l s  detected 

I by DOHS, are presented in Table 3. Analysis indicates that 

elevated l e v e l s  e x i s t  i n  monitoring well 4 w i t h  lwer lmels in 

I t h e  surrounding w e l l s .  I n  addit ion,  organic chemical. w a r 8  

detected i n  Mw-4 a t  l eve l s  up t o  10 mg/l. The laboratory data 

r epo r t s  a r e  indicated i n  Appendix 8. 

9.2 S o i l  Samples 

Seventy-two s o i l  samples from the pond area w a r e  analyzed f o r  pH, 

I cadmium, chromium, copper, zinc, nickel ,  chloride,  s u l f a t e ,  

I1 ammonia nit.rogen and carbonate. Forty-three of these namrplu 
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were analyzed by Brown and Caldwell Laboratories. These are 

presented i n  Tables D and E. The other  29 samples were analyzed 

by Southern California,  Inc . ' s  in-house lab. - 
are presented on P la tes  29 through 34. 

Chromium 

Chromium values on-site range from 30,000 mg/kg t o  3.7 (P l a t e  

29) .  The high values were detected i n  t h e  old underground 

s to rage  tank a rea  w i t h  values  up t o  30,000 mg/kg a t  5 feet, 

decreasing t o  3,000 mg/kg a t  35 feet. Beneath the pond, valuw 

increase  from the  50 mg/kg range a t  1 0  f e e t  t o  2,000 1pg/kg a t  30 

feet. The 10-foot samples on the site's perimeter ranged betveen 

8.5 mg/kg and 35 mg/kg. 

Values f o r  pH ranged between 3.1 and 8.7 i n  the study area (Pla te  

30). Values beneath the pond were s ign i f i can t ly  lover  than 

l e v e l s  detected around the  pond. This is s ign i f i can t  s ince  t h e  

pH l e v e l s  of the product i n  t h e  pond were betveen 6 and 13 (sem 

Sect ion 10.2). 

Copper 

The l e v e l  of copper detected on-si te ranged between 13,000 rgm 

and 2 5  mg/kg on site. The higher l e v e l s  (above 1 ,000 rg/kg) vatr 

detected i n  the o ld  underground s torage tank area.  Bemaath thm 

pond, values  ranged between 100  and 500 mg/l (Plat8 31). Thm 
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perimeter borings ranged between 63 mg/kg and 35 mg/kg except for 

the 10-foot sample of MW-11 where 2,400 mg/kg were detected. 

Chloride - 
Chloride levels on-site ranged between 420 mg/kg and 5,500 mg/kg. 

1 m e  highest level was detected in slant boring 2, 35 feet beneath 

the pond. Chloride in the old underground storage tank area 

ranged between 1,100 and 1,800 mg/kg (Plate 22). 

Analysis for cadmium, zinc, nickel, sulfate, ammonia nitrogen and 

carbonate were performed in selective samples. Except for the 

15-foot sample of Boring 6, no significant levels of these 

substances were detect&. 

10.0 DISCUSSIOR 

10.1 Water Qualitp 

As part of Phase I of this study, seven monitoring wall8 war. 

completed and sampled for all the RCRA requirements. Of all tho 

monitoring wells, only one (HW-4) had levels of compoundm above 

the Primary Drinking Water Standards. Chromium, cadmium and 

nitrates were detected in MW-4. A second phase of investigation 

was undertaken to determine the horizontal and vertical a x t a t  of 

the chemical constituents in the groundwater. Six additional 

monitoring wells (MU-4A, 7 ,  8, 9 and 10) were htalled. After 

sampling these nev wells, it was determined that nitrateo &st 

above the Prhry Drinking Water Standard8 or in MU-?. Nono of 

19 
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t he  other  substances e x i s t  above the  standards of these nev 

1 wells, including chromium, cadmium o r  n i t r a t e s .  Copper, the most 

] I common compound used on-site, has never been detected above - 
standards i n  t he  groundvatar. 

I ' Therefore, a t  present,  n i t r a t e s  e x i s t  above the Drinking Watm 

Standards i n  the wells  XW-7 and XW-4. The highar l eve l s  w e 9  

detected i n  t h e  up-gradient well MS-7. T h i s  suggests that 
- - 

I : mit ra tes  a re  migrating onto the site. Elevatad laVal8 of q .  ,[- 
.-- 

cadmium and chromium vere  only detected in MW-4. This sugg8sts 

t h a t  a small cadmium/chromium plume e x i s t s  near monitoring v e i l  

I 4. .. . . k 

I I f  it is assumed t h a t  t h e  cadmium/chromium plume extends up t o  

each of t he  neares tmoni tor ing w e l l s ,  the maximum north-aouth 

I extent  of the  plume is 80 t o  100 fee t ,  while t he  maximum east -  

west dimension is 40 t o  50 f ee t .  The pluma 8 therefore 

apparently contained within  the  sit8 boundaries. I n  addition, th8 

plume vas not detected in MW-4A, vhich was screenad a t  a daepar ' In te rva l  (87 t o  107 f e e t )  than MU-4 (45 t o  75 f ea t ) .  The top of 

t he  confined aquifer  beneath t he  pond is a t  55 faa t .  & s u i n g  

the  chemical const i tuents  extend v e r t i c a l l y  t o  j u s t  abova t h e  87- 

foot  l eve l ,  the maxlmum plume thicknesm a t  MU-4 i m  approximately 

32 feet. 

I 
During Phase I sampling, the Los  Angelam Regional Wat8r Quality 

I Control Board (RWQCB) was provided s p l i t  samples f o r  analyria.  

I 
90 

I 
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I 
In addition to the RCRA substances, as outlined in the original 

study plan, the RWQCB analyzed for organic chemicals. The RWQCB 

I analysis indicated the presence of toluene, . xylene, ethylbenzene 

and a number of other organic compounds in the groundwater 

beneath the site. Southern California Chemical then resampled 

I 
and verified these analysu, 

Southern California Chemical Co., Inc. is solely an inorganic 

I chemical manufacturer. Company records indicate that organic 

I chemicals have nevar been used on-site, w e n  in laboratory 

quantities. It should be noted that eight of the surrounding 

neighbors are organic chemical plants, and tho are has b+.n used 

for heavy industrial uses for at learnt 50 years. The plant area. 

I was, for many years prior to SCC's occupancy, owned and opuated 

by Southern Pacific Railroad. It is not known how organic 

compounds have migrated into the water supled at )01-1. 

I Review of company records indicates that the mource of chromium 

B in the water could be the result of one of three possibilities; 

tha first is surface spillage before the plant warn paved; the 

I second is the wastewater pond; and the third is an undugmund 

storage tank that was removed 11 - 15 years previously and that 
. 

I apparently had leaked. As vill be discussed in tho nmxt tvo 

I sections, the possFbility that surface spillage vas the 8ourco i m  

still unknown. The wastewater pond a8 the soutco is UXll-ly. 

M Tho most likely aouru is tho old tank 
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10.2 S o i l  Qua l i ty  

I n  o rde r  t o  determine t h e  source of t h e  contaminated groundwater, 

an add i t iona l  set of s o i l  borings &$e d r i l l e d .  Two of these 

borings ( B 1  and B2) were s l a n t - d r i l l e d  adjacent  t o  and under the 

pond. The o the r  four  (B3,  B4, B5 and B6) were d r i l l e d  v e r t i c a l l y  

t o  attempt t o  l o c a t e  t h e  site of t h e  o ld  underground tank (Plate 

3 ) .  company records indica ted  t h a t  this tank was located  40 t o  

50 f e e t  t o  t h e  nor theas t  of pond number 1. This  t ank  contained a 

low pH chrome e tching s o l u t i o n  which was a mixture of chrome, 

copper, ch lor ide ,  ammonia, n i t rogen and s u l f a k .  

Review of t h e  da ta  i n  Tables D and E i n d i c a t e  e levated  levels of 

chromium i n  t h e  shallow s o i l s  a t  t h e  site of the old  tank. These 

l e v e l s  decrease with depth, which suggests  a su r face  o r  near- 

sur face  source e x i s t e d / e x i s t s  i n  t h i s  area.  The data frol 

borings B 1  and B2 beneath the pond i n d i c a t e  t h a t  the chromium 

l e v e l s  a t  t h e  10 f o o t  depth a r e  r e l a t i v e l y  lov  b u t  the levelm 
*/---- 

increase  with depth. This sugges ts  t h a t  t h e  chromium is n o t  

coming from a su r face  source d i r e c t l y  above t h i s  area, b u t  i e  

migrating from an ou t s ide  source t o  the  pond surface. 

Analysis of t h e  p H  data from Table D and E provides a second snb 

more convincing i n d i c a t o r  t h a t  t h e  chromium is apparent ly  

migrating t o  t h e  pond su r face  from a source outs ide  of the pond 

area .  As discussed i n  Sect ion 8 . 0 ,  the l i q u i d  in the pond was 

maintained between p H  6 and 14.  The pH values of tho soil frol 

bor ings  B1 and B2 under the pond were n e u t r a l  or acidic (pII 8- 
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- 3.9) at shallow depths, and decrease from pH 5.5 to 3.3 vith 
.. . 

increasing depth. Thisindicatesy*at the low pH source is most 

I likely migrating laterally under the pond from an outside source. - 

I The pH of the old chromium tank was in the range of 1 t o  3, which 

explains the low pH values in the tank area. 

I Copper is another element which, like chromium and pH, has higher 

I levels in the old tank area and low levels in the pond area (in 

particular, in B6). ' ~ 0 t h  were detected at only low levels 

I beneath the pond. 

Chloride is the only chemical that has higher values in tho soil6 

beneath the pond than in the tank area. This is to b8 rxpected 

I and also consistent with the conclusions that the underground 

tank area is the source of the chloride, since chloride is the 

most soluble and conservative of the substances that were stored 

in the old tank and would have been easily displaced In the near 

surface by soil moisture migration once the source was rerwed. 

I 10.3 Vadose-Zone Transport 

I Migration of contaminants from the old tank area to tho pond 

subsurface likely occurred as unsaturated-zone migration, which 

1 is dissimilar to the forces governing saturated-zone migration. 

Capillary forces and gravitational attractions predominatm, 

resulting in a downward migration except on those areom where 
- .. ~ 

-- -- . . . . --.- 

fine-grained materials (silts and clays) werlie clean . . - . -. . - - muds. In - ---.. 
- 

this case, capillary forces resist the vertical drainago from the 
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fine-grained material  u n t i l  t he  f i e l d  capacity of t he  material  is 

I exceeded, a t  which time a "breakthroughw of f l u i d  v i l l  migrate 

I downward through t h e  sand t o  form a perched layer  a t  the  sand 

' -- 2 the observed of high levelti of base. Th i s  expla 
.4 

P"'*dk bbvt  r s 3 J ; J  , j .  
chromium i n  t h e  fineLgrained layers ,  low l eve l s  i n  the upper 

por t ions  of t he  sand layer  and high l eve l s  a t  the  base of the 

1 ,  sand. c c d ; ~ i  ,&$&+A &&;h :i:ilr djlr/ 
u 

I Carbonate material  present i n  t h e  silts and sands have r e a m  

with a c i d i c  material  i n  t he  seepage t o  sequential ly p r e c i p i t a t e  

I 11.0 C O N ~ S I O H S  

The following general conclusions can be drawn from the foregoing I data. Future s tud ies  may add t o  and/or change there  concllui-. 

I 1. A confined aquifer  e x i s t s  beneath the si te with 8 

potentiometric surface between approximately 42 t o  45 

I f e e t  below ground leval.  

2. The general d i rect ion of groundwater flow is t o  the 

south-southwest, 

3. Relat ively low permeability s o i l s  were encountered f m m  

the  surface t o  approximately 10 f e e t  below gropbd 

surface. A second low permeability zone was encount- 

a t  approximately 25 t o  30 f e e t  below ground rurfaca, 

4 ,  Based on the chemical data  presented i n  this report, 

there  is no evidence t h a t  leakage of pond number 1 has 

occurrd. 



I 
J .  H., KLEINFELDER &ASSOCIATES 

5. The elevated l e v e l s  of chrome and copper detected under 

t h e  pond appear t o  have been due t o  leakage from t h e  old 

tank area.  - 
6 .  Waste from t h e  old  tank area migrated v e r t i c a l l y  through 

the  vadose zone t o  t h e  base of the  30-foot sand and then 
/ s b k  1 

l a t e r a l l y  under t h e  pond. flu o@+f' (& b-L 
J' 

7. Elevated l e v e l s  of n i t r a t e s  i n  t h e  water appear t o  b< 

migrating onto t h e  s i t e  from the north. 

8. Elevated l e v e l s  of copper i n  the  s o i l  e x i s t  near 1Zw-11. 

I 9. Elevated l e v e l s  of organic chemicals i n  t h e  water e x i s t  

beneath t h e  s i t e .  A s  discussed i n  Section 10.1, t h e  

source of these  chemicals a r e  unknown. 

I 1 2 . 0  RECOMMEWbATIONS 

I 
Mitigation of t he  contaminated s o i l  and groundwater should 

commence immediately upon approval of the  regulatory agencies. 

I Pr ior  t o  regulatory approval, a mitigation plan should be 

submitted which includes, a t  a minimum, t h e  following: 

o Design of t h e  optimum groundwater extract ion system. 

I 
o Design of t h e  optimum groundwater treatment system. 

o S o i l  mi t igat ion option.. 

I o Sampling protocol  and frequurcy. 

o Projected time of completion, 

Concurrently w i t h  submittal  of t he  mitigation plan, p i l o t  

groundwater and s o i l  treatment s tud ies  should commence. 



1 I .  ti- KLElNFELDEII l ASSOCIATES 

The pilot groundwater mitigation system will consist of a lov 

volume (lo - 20 gpn) extraction well coupled to a water treatment 

u system. The inorganic compounds will be treated by the existing 
- 

wastewater treatment system and the organic compounds treated by 

I use of a portable granular activated carbon unit. The objectives 

of this pilot study will be to determine if the organic compoPnds 

I I can be treated economically by carbon and to determine the 

I 
extractability of the high levels of chrome in the vicinity of 

the extraction w e l l .  

I ' The pilot soil system will consist of laboratory-packed column 

I I tests to determine leaching ability of different substancem. 

I 

I 
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13.0 LIMITATIONS 

The conclusions and recommendations in this report are based on: 

1. The 19 test borings performed at this eft.. 

2. The observations of our field personnel. 

3. The results of laboratory tests performed by Brown and 

Caldwell Analytical Laboratories and Southern California 

Chemical, Ihc. 

4. The results of the land sumeying conducted by 

Combs/Rodriguez & Associates Land Surveying. 

5. Measurements of groundwater elevations in the 13 

monitoring w a l l s .  

6. Referenced document.. 

It is possible that variations in the soil or groundwater 

conditions could exist beyond the points explored in this 

investigation. Also, changes in the groundwater conditions found 

could occur at some time in the future due to variatform in 

rainfall, temperature, regional water usage or other factora. 

The services performed by J. H. KLEINFELDER & ASSOCIATES have 

been conducted in a manner consistent with tho level of cam and 



skill ordinarily exercised by members of our profession currently 

I practicing under similar conditions in the Ins Angeles County 

R 
area. No other warranty, expressed or implied, is mad.. - 
Respectively smitted, 

I I J. H. KLEINFELDER & ASS- 

Kenneth L. Durand I .ydrogeo1*ist 
Randolph C. Harria 
Senior Hydrogeologi~t 
R. G. /3708 



nu 1 w 
BSC RWQCB BSC 

,X 
Mot . 
S a p l e d  

I 
I 
I 
I 

1.1 Dichloroethane 

1. I Dichloroerhylen. 

I Benzene 9 
Carbon Tetr.chloridr 

I =orof o m  

Ethylbenzane J 

I Ilerhylene Chloride 

I Trichloroethylrmo 0 

Tolu8ne 

trans-1,2-Dichlor~rb. 

Phenol. 

( Perchloroetbr- 

I 1.2 DichJ 

Semi- 

I 

I 
I 
I 
I 
I 




